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Introduction 1 Morris Chang, a fellow of the Industrial Technology Research Institute and the founder of Taiwan Semiconductor Manufacturing Company, asserted that top universities should focus on cultivating leadership skills in students. In addition to education related to professional disciplines and research training, the cultivation of talented leaders should entail providing instruction on various general education topics [1] . Physical education (PE) is an essential component of general education [2] because it not only encourages students to engage in mutual communication in an environment of trust but also allows them to participate in sports activities to enhance their teamwork ability, which is required for future workplace scenarios [3] . Accordingly, PE is crucial to the development of the social skills of students [4, 5] . The importance of PE is attributable to its positive effect on students' adherence to a healthy lifestyle as well as their physical fitness [6] .
In Taiwan, PE is a compulsory subject in school [3] . The characteristics of this type of education and scenarios it provides facilitate the positive development of adolescents [7] . However, not all students enjoy PE. When children enter adolescence, their learning motivation toward PE usually decreases [8, 9] , particularly for students with poor performance in such education [10] . Such students do not understand the subject, which then leads to their unwilling to learn [11] . Students who exhibit low learning performance learn slowly mainly because they are learning under an unfavorable cultural environment. Most schools in Taiwan do not offer remedial sessions for students with © Chun-Chieh Kao, Yu-Jy Luo, 2019 doi:10.15561/20755279.2019.0601 low PE performance. Rather, schools merely observe the overall PE performance of all students in each homeroom class and overlook individuals with poor performance. Most studies on the sport education model (SEM) have focused on curriculum content and assessed students' learning outcomes on the basis of the teaching units and items. Further clarification is required to describe the relationship between the elective motivation of PE courses and teaching strategies and how this relationship affects students' learning outcomes and intention to enroll in PE classes. In addition, few empirical studies have explored the intervention effect of SEM on the elective motivation of low-performing students in PE; therefore, further research is required to investigate this topic and clarify the relationship between the SEM and students with low PE performance.
Theoretical background Sports education model based on play theory: Since the promotion of the SEM in the 1908s in middle and elementary schools in Ohio, United States, this model has gradually replaced conventional PE curricula that involve diverse activities and become prevalent in New Zealand and Australia [12] . Siedentop posited that the SEM is based on play theory [13] . A sports activity can be viewed as a complex competition that is considered a systemically designed game. In such a game, students can improve their teamwork ability and adaptation to society, both of which are the goal of active participation in sports. Conventional PE is skill-oriented and isolates physical movements from a competition scenario [14] . Specifically, such education requires students to repeatedly practice basic movements and skills but does not reflect a real competition scenario.
Consequently, students often do not experience the fun of participating in a sports game or learn to develop game strategies, causing their learning to become meaningless and neglecting the intended purpose of PE [13] . In summary, games play a critical role in PE and shows great value in this form of education. Specifically, employing games in PE can not only improve students' learning motivation but also replace conventional skill-based learning with competitive game scenarios that encourage students to engage in voluntary and effective learning.
The SEM is a curriculum and teaching model based on play theory and stems from the aim of promoting participation in public sports [13] . The six characteristics of the SEM are seasons, affiliation, formal competition, keeping records, festivity, and culminating events. Grouping in the SEM differs from that in conventional PE in that SEM grouping entails role-playing, which is a crucial socialization process. Role-playing allows students with poor skills to become involved in different sports team mechanisms and provides students with comprehensive sports experience [15, 16] . Compared with conventional PE practices, the use of the SEM can better imbue students with a passion for PE [17] and help them develop their athletic potential [18] .
A study reported that the SEM provides a real, attractive, and festive learning environment [19] . Specifically, the SEM involves holding formal competitions between teams, which are highly attractive to students [20] . Even after the class is over, students tend to maintain a high level of interest in such competitions [21] . Therefore, game-based teaching improves students' participation in sports [22] , learning motivation [17] , and team cohesion [3], and encourages them to fulfil personal and social responsibilities [23] . Therefore, the SEM is considered a teaching strategy that attracts students' attention. Implementing the SEM provides learners with real sports experience, increase their participation rate, and exerts a positive effect on their learning outcomes, motivational needs, decision-making, and interpersonal interaction. By contrast, direct instruction (DI) emphasizes the learning of each unit and involves a shorter learning period. The content of such instruction mostly entails the repeated practice of skills and familiarization with certain movements. Sports knowledge and skills acquired from DI is relatively limited compared with those required in real competitions [15] .
Self-determination theory and the elective motivation of low-performing students: Self-determination theory was proposed by [24] . It is a macro-level theory that concerns flexible human motivation and personality and facilitates understanding of human cognition, behavior, and emotion under general and specific scenarios. This theory posits that autonomous motivation, autonomous learning, and participation are the three basic psychological needs of students [25] . It emphasizes that a person's motivation includes intrinsic motivation, extrinsic motivation, and amotivation, the degree changes with the self-determination degree, and these changes will affect the individual's participation in an activity. In accordance with the Self-determination theory [24] , even in the absence of external rewards, one will still choose to take physical education courses and be satisfied and feel happy in the classes, and thus promote the autonomous behaviour towards the next step and also enhances one's intrinsic motivation. This is also the benign behavior cycle pointed out by [26] . Therefore, when students perceive positive feelings of autonomy, competence, and relatedness, they will be positively influenced by their motives, that is, influence the type of motivation through psychological intermediaries, and then influence their behavioral outcomes. When individuals perceive that their internal control and behavior are determined by their free will, they tend to demonstrate higher levels of motivation to engage in self-determination [27] .
The decision making factors when selecting physical education courses includes healthy and fitness, achievement assurance, personal relationship, teacher performance, facilities and equipment [28] . This indirectly echoes that the main benefits of the physical education do not only provide the development of sports skills, but also enhance the development of physical fitness [6], the cultivation of interpersonal relationships [3] and the affirmation of self-achievement [16] . However, students' motivations when choosing courses are sometimes affected by factors including the institute's venue and facilities, teachers' teaching methods, attitudes, and academic literacy, etc. The current physical education implemented in colleges and universities in Taiwan is grouped teaching based on students' interests. When the education is conducted based on students' interests, students' selection options, course selection motivations, willingness and factors of considerations should be made from students prospective. Thus, students' willingness to take the courses will be increased when they can get what they expected for physical education courses. In other words, under an effective physical education curriculum, students can be assisted by physical education teachers through the courses.
From a constructivist perspective, learning is not a replication or reproduction of knowledge and skills but an active meaning-making process that a learner actively engages in [29] . Low PE performance is attributable to a lack of attention during class, which causes students to experience difficulty receiving information and leads to inappropriate self-efficacy and expectations [10]. Some scholars have proposed that low PE performance is mainly due to low self-esteem [30] . In higher education, low-performing students require social support different from their counterpart with relatively high performance [31] , and students' academic achievements can improve their learning motivation and provide them with selfconfidence [32] . This indicates that the highly autonomous motivation of individuals activates and guides their subsequent behaviors [33] , and behavioral choices improve behavioral intention and engagement [34] . In the case of PE, a teaching environment shaped by the appropriate teaching methods of the instructor effectively affects students' learning motivation [35] . The teaching 06 271 behavior of the instructor also exerts a substantial effect on students' self-determination, including their values and willingness to participate in class activities [36] .
Equality in education opportunity has been a pertinent topic worldwide [37] . Several studies on low PE performance have indicated that students with unsatisfactory PE performance can gain real sports experience by participating in PE [15, 16] ; this improves their peer relationships and promotes peer imitation [21] . During social interactions in PE, low-performing students can receive support and avoid a sense of loss and helplessness that is commonly experienced during competition-based learning [10] . Therefore, effective teaching strategies can be adopted to help students with poor performance receive peer support and encouragement, thus encouraging them and ensuring their success in a group scenario [38] . The aforementioned assertions indicate that students with poor PE performance are most in need of close attention and intervention using suitable teaching strategies. Help should be provided to assist students in addressing their learning difficulties and alleviate their aversion to playing sports. The current education system in Taiwan provides information, including that related to books, knowledge, and hands-on activities, that can be easily accessed using the Internet. However, only PE has an irreplaceable function, which merits the deliberation of education workers regarding how the content of PE curricula can be presented and how to effectively integrate theory with practice. Exploring the elective motivation of students entails further exploration of the education environment provided in class.
Research questions and hypotheses: According to the aforementioned assertions, this study was conducted to examine whether the SEM can be employed to provide a supportive PE learning environment for low-performing students and to explore the effect of such an environment on the elective motivation of students. Under the premise of a student-oriented teaching strategy, this study designed a teaching experiment to examine the SEM and its effect on improving students' PE performance, thereby attaining the ideal of homogenous educational benefits. The experimental results can also serve as a reference for subsequent research and education practice. Therefore, this study examined and identified solutions to the following questions: (1) the effect of the SEM on students' motivation to select PE courses, (2) the difference between students' motivation to select PE courses taught using DI and the SEM, and (3) the effect of the SEM on the motivation of low-performing students to select PE courses. According to the aforementioned factors and a literature review, this study inferred that the SEM can change students' motivation to select PE courses. Three hypotheses are proposed regarding the selection of PE courses:
H1: The SEM significantly improves the elective motivation of students.
H2: The elective motivation of students being educated using the SEM is significantly higher than that of students receiving DI.
H3: The elective motivation of low-performing students being educated using the SEM is significantly higher than that of low-performing students receiving DI.
Materials and methods
Participants: The experiment was performed in a university in Taiwan, where 115 students from two badminton classes were recruited as the participants. The experimental group comprised 59 students (32 men and 27 women; mean age: 21.42 ± 0.75 years). The control group comprised 56 students (29 men and 27 women; mean age: 21.38 ± 0.73 years). To reduce interference from irrelevant variables and extraneous variables, this study mainly recruited students who had not received SEM education or enrolled in any SEM course.
Research design: The present study employed the nonequivalent pretest-post-test quasi-experimental design with an experimental group, which received the SEM, and a control group, which received the DI. In consideration of ethical research, the research content, research activity design, feedback process for participants, possible harm or discomfort that may be experienced during the research, protection of privacy and information for participants, and freedom for participants to withdraw at any time were disclosed. All procedures, including the informed consent and the recruitment of participants, were reviewed and approved by the Research Ethics Office of National Taiwan University (NTU-REC).
Procedures: This study recruited students from two university-level badminton classes and performed 10week quasi-experimental teaching to the classes. Prior to the experiment, the researchers explained the research objective and procedures to the students and informed them that they are free to determine whether they wanted to participate in the experiment. The badminton skills test of [10] was administered to the two groups of students one week before introducing the experiment. These students were then grouped into high-performing, mediumperforming and low-performing groups using 33% and 66% of the test score as critical values. The students were randomly assigned into an experimental group and a control group. The two groups receive teaching with identical content objectives. Before the experiment, the students completed a basic information form and signed an informed consent form, followed by participating in a pretest by filling out the Elective Motivation Scale of Physical Education Curriculum (EMSPEC). On the 11th week, the students filled out another EMSPEC form to complete the posttest. In order to ensure the interference of teacher's teaching behavior between the two groups, the teachers of the two groups conducted two focus meetings at the beginning of the experiment to determine the directions of the teaching materials of the experiment. Table 1 presents the course content.
Elective motivation scale of physical education curriculum (EMSPEC): The EMSPEC could access students' elective motivation in physical education curriculum. This EMSPEC scale took reference from the scales developed by [28] and comprised a total of 25 items (ex: I can learn skills and relevant knowledge from the elective physical education course; I will take elective physical education course again if there is a chance.). The scale showed acceptable fit (χ² = 571.86, p < 0.05; RMSEA = 0.07, SRMR=0.79, CFI = 0.95, GFI=0.89, AGFI = 0.91, IFI=0.95, NNFI=0.94). The average variance extracted (AVE) of the latent variable was 0.80, with a composite reliability (CR) of 0.95. Thus, we concluded that the EMSPEC was psychometrically sound, with adequate reliability and validity.
Data analysis: To ensure that the two groups of students were taught with different teaching methods under identical conditions, a homogeneity test on the pretest scores of the two groups of students was performed. The independent variable was teaching method and the dependent variables was the EMSPEC. In this study, a 2×3 factorial design was applied; the two independent variables were teaching strategy (i.e., the SEM group vs. the DI group) and ability level (i.e., high ability level, medium ability level, and low ability level) and the one dependent variables was elective motivation of physical education curriculum. The Statistical Product and Service Solutions software package was employed to calculate the statistics with respect to data processing, and five analytical methods were applied to the results: 1. Descriptive statistics were applied to analyze the distributions of the height, weight, and body mass index (BMI) of participants; 2. Chi-square testing was used to conduct a homogeneity test on the gender of participants; 3. Independent-samples t testing was used to analyze the homogeneity of the height, weight, and BMI of participants; 4. Multivariate analysis of covariance (MANCOVA) was applied to compare and analyze the experimental and control groups in terms (i.e., teaching strategy and ability level) of EMSPEC posttest results after excluding the influence of pretest scores; and 5. Based on the standard proposed by [39] , the Cohen's d effect size was divided into three levels: small (0.2 or lower), medium (0.5), and large (0.8 or higher); the η2 (eta squared) was used for MANCOVA, and the thresholds were set to ≤0.02 for small, 0.059 for medium, and ≥0.138 for large. The significance levels for all statistical tests in this study were set to α < 0.01.
Results

Homogeneity test between the experimental and control group:
The results for the demographic analyses indicated that there were no significant differences between the groups in terms of gender (x²= 0.07, p > 0.05, d=0.03), age (t =0.35, p > 0.05, d=0.07), height (t =0.03, p > 0.05, d=0.01), weight (t =1.45, p > 0.05, d=0.27), and body mass index (t =1.77, p > 0.05, d=0.33). That distributions the two groups were homogenous. Table 2 summarizes the demographic characteristics and physical fitness of the participants in the two groups. Table 3 presents the results of homogeneity tests for the within-group regression coefficients of EMSPEC score. The regression line slope of EMSPEC score (F = 2.08, p = .15, η² = .02) is identical. Thus, the pretest results do not differ from the posttest results because of differences in the treatment levels of the independent variables. The assumption of homogeneity of regression slopes is therefore met, and further covariance analyses were conducted. Table 4 , After the teaching intervention, the elective motivation of PE Curriculum scores of the students at the high, medium, and low ability levels in the experimental group were 3.38 (adjusted mean = 3.37), 3.31 (adjusted mean = 3.34), and 3.78 (adjusted mean = 3.81), respectively; the scores of the students at the high, medium, and low ability levels in the control group were 3.33 (adjusted mean = 3.29), 3.18 (adjusted mean = 3.19), and 3.23 (adjusted mean = 3.20), respectively. Table 5 , after pretest scores were excluded, the interaction of Factors A (group) and B (ability) was significant (F=14.66, p<.05, η²=0.21). Subsequently, the primary effects of covariance were analyzed.
Analysis results of elective motivation toward PE courses: As shown in
As shown in
As shown in Figure 1 , Tables 4 and 6 , for the students at the high and medium ability levels, the effect of group on elective motivation was nonsignificant; for the students at the low ability level, the elective motivation of the experimental group (M=3.81) was significantly superior to that of the control group (M=3.20). For the experimental group, the effect of ability on elective motivation was significant; the elective motivation of the students at the low ability level (M=3.81) was significantly superior to that of the students at the high ability level (M=3.37). For the control group, the effect of ability on elective motivation was not significant. 
Discussion
This study adopted a perspective based on the SEM to examine students' elective motivation toward PE courses and explored the effect of the SEM on the motivation of low-performing students to select PE courses. The results revealed that after the SEM was employed in PE, students' elective motivation toward PE courses improved significantly and was higher than that of students receiving DI. The SEM also effectively raised the elective motivation of low-performing students. Therefore, H1, H2 and H3 were validated, and the results concur with those of related studies [10, 15, 38, 40] . The inferences of this study were based on how the SEM can provide a game scenario in which students can demonstrate their skills. Moreover, such a scenario provides equal learning opportunities to all students and enables students to engage in interactive learning, thereby promoting peer imitation and allowing students to receive help and encouragement from peers. Accordingly, students can experience success in a teamwork setting, avoid a sense of loss and helplessness commonly experienced during competition-based learning, and change their elective motivation toward PE courses. The results of this study indirectly verified the discourse of several related studies [15, 16, [41] [42] [43] . The SEM can provide students with real sports experience. By playing different roles in a sports team, students can engage in a deeper level of learning and are more likely to exert great effort to learn. Accordingly, the team members can experience a sense of belonging and develop respect for one another. The SEM can also enhance students' engagement in sports while improving their motivation to select PE courses.
From a curriculum-based perspective, research on autonomous learning motivation and self-regulation has reported that motivation exerts a noticeable effect on learning processes and outcomes [44] . Motivation to exercise is highly correlated with exercise behavior and emotion (e.g., a sense of fulfilment, satisfaction, and enjoyment) [45] . In terms of the three basic psychological needs of SDT, autonomy needs reflect the desire of individuals to make their own choices about their activities (for instance: I choose physical education course because I like it, not because the university or my parents want me to take it). A sense of ability means that the individual feels competent in the environment (for instance: I believe that I can achieve the technical skills required by the teacher.) Relevance relates to the emotional relationship between individuals and the environment and other related parties (for instance: I feel that both the teacher and my peer students are very supportive when I take elective Students' time spent at university is a critical period they can develop regular exercise habits, and this period exerts a substantial effect on students' regular exercise habits after they graduate [46] . If a student no longer exercises after graduation, it may be because he or she lacked a strong motivation to exercise while participating in PE classes [47] . The SEM emphasizes students' autonomous learning and their respect for differences between individuals. During sports learning, this model encourages all students to comprehensively participate in related activities and learn in an enjoyable environment. As a learner-oriented model, the SEM creates a learning environment that elicits the intrinsic motivation of students and allows them to experience a sense of autonomy. Therefore, the SEM can serve as a teaching model that supports and improves students' motivational needs [48] . Under this model, students experience a learning environment in a real-world context in which conventional game rules are adapted to students' learning needs, and students can engage in discussion and make decisions with their teammates according to the athletic ability of each of them and of their opponents [49] . Students enjoy education under the SEM because it bestows them with the autonomy to make game decisions and improves their teamwork and decision-making abilities [16] . Accordingly, teachers can implement the SEM in an adequate manner to help students attain course objectives and respond challenges appropriately.
From the perspective of student capability, a related study asserted that perceived competence, autonomy, and relatedness are innate psychological needs [27] . When sports participants satisfy these needs, their self-determination is improved; conversely, their selfdetermination is reduced [50] . In the SEM, the various roles of students and the celebration ceremony of the model help teachers examine students' individual differences. In addition to playing the role of players, students also learn to coach, referee, keep scores, and record each player's performance, which are all essential roles in a sports game. Under the premise of heterogeneous grouping, students of different abilities can assume roles that best fit their aptitudes, thereby allowing them to best demonstrate their capabilities. In addition, a celebration ceremony is hosted to present awards, making students feel that they are participating in a large event. According to the SEM concepts, other activities are also arranged, including the design of the team name, slogan, and flag, to integrate in-class activities with real-world group activities and create an enjoyable learning atmosphere. An analysis from the perspective of self-determination theory indicates that interest, as an intrinsic motivation, is a type of autonomous motivation that is positively correlated with learning behavior and emotion [26] . Autonomous motivation creates a virtuous circle for the learning engagement of university students, whereas low performance in a subject prompts student to avoid selecting courses related to the subject [51] . In summary, autonomous learning motivation is crucial to the learning process of university students, who tend to select courses on the basis of their interests [44] .
The SEM is a student-centered teaching model in which the teacher gradually transfers power to students. Games are scheduled between teaching activities, and before the course is over, a ceremony is hosted to create an enjoyable team atmosphere. The entire learning process is recorded to raise students' interest in learning. The main form of learning in conventional narrative lectures involves receiving visual and auditory information. However, lowperforming students usually demonstrate more favorable learning outcomes through experiential learning. This type of learning not only increases such students' confidence and improves their interest in the subject but also provides them with more opportunities to participate in class activities according to their learning progress, allowing them to attain greater learning achievements. Moreover, employing a democratic and tolerant teaching approach to cultivating responsible, cultured, and passionate students is the fundamental component in the SEM [4, 5] . Adapting teaching strategies to the aptitudes of lowperforming students is highly conducive to the learning of such students. Through such a teaching approach, the motivation of low-performing students to select PE courses can be improved.
Overall, this quasi-experimental study verified the effectiveness of the SEM in improving the elective motivation of low-performing students toward PE courses. The study results provided evidence that the SEM raised low-performing students' motivation to select PE courses. The value of this study is that it provided valid evidence for PE instructors who are interested in using the SEM to improve elective motivation toward PE courses.
Conclusion and recommendations
In response to a growing awareness of the sustainable development of education worldwide, PE instructors tend to adopt innovative teaching strategies to design courses according to the needs and abilities of low-performing students, allowing such students to experience success in sport education. This study explored the effect of the SEM on the elective motivation of university students toward PE courses and supplemented the gaps in related research. The study results indicated that PE instructors can use the SEM to create effective course development strategies and improve the elective motivation of low-performing students. Therefore, this model holds considerable potential. The intervention employed in this study also provided strong evidence regarding the effect of the SEM on low-performing students. The findings may be applied to other PE activities to maximize students' motivation to select PE courses. However, this study only examined badminton classes in one university. Subsequent research is required to confirm the effectiveness of the SEM in facilitating the overall development of PE curricula.
